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↑ What is "already known" in this topic: {#box1}
========================================

Many studies have indicated that technology acceptance may be affected by various external factors; however, the influence of organizational culture on information system acceptance is still unclear according to some evidence.

→ What this article adds: {#box2}
=========================

This study developed a model that illustrates the role of organizational culture on users' acceptance of Hospital Information System. The research model can help the authorities to improve organizational culture aspects to achieve optimal and beneficial use of the information system, which may enhance the hospitals' performance.

Introduction {#s1}
============

Nowadays, information is considered as a source of power, as it plays an important role in timely and effective decision- making. In recent years, information technology has led to fundamental changes in several fields including healthcare by increasing the growth, spread, and utilization of computer facilities, data transmission, and creation of World Wide Web (such as internet, valuable information, and various services). To increase the quality of healthcare services and reduce their costs, healthcare organizations invest heavily in the field of information technology ([@R1]). Hospitals utilize several information systems to prepare timely and accurate information, so that they could have an effective performance with a reasonable price ([@R2]). An information system can be defined as a combination of hardware, software, infrastructure, and trained personnel to facilitate planning, controlling, coordinating, and decision- making, as well as developing a mechanism for translating data into meaningful information to achieve specific objectives of an organization ([@R3]).

Several studies have shown that health information system increases access ([@R4]-[@R12]), improves the quality and efficiency of medical care and services ([@R7]-[@R9], [@R13]-[@R17]), increases the accuracy of information and activities ([@R7], [@R8], [@R14], [@R18]), and reduces work performed time, and increases the speed of work ([@R14]-[@R16], [@R19]). Hospital Information System (HIS) is a complex system that plays a key role in supporting hospital affairs through the proper use of hospital information technology ([@R2]). This system has been designed to manage clinical, financial, and administrative affairs in hospital. The proper and correct acceptance of information technology is significantly effective in the quality and performance of medical services. Studies conducted on the acceptance of information technology at individual and organizational levels revealed that TRA, TAM, TPB, and UTAUT are the most important theories used for predicting and explaining individual\'s\' behavior about accepting the use of technology ([@R20]). Hospital Information System should provide authorized individuals with proper information at the right time, right place, and within a right format. HIS, based on managers\' opinion, is of necessity for revolutionizing hospitals ([@R21]).

As Hospital Information Systems are still emerging and new in Iran and due to the rapid developments in information technology, health systems, and patient care, HIS should be strongly supported in economic, political, social, cultural, and legal aspects ([@R19], [@R22]). The results range of evaluation studies on Hospital Information Systems in many Iranian hospitals have been less than desirable ([@R14], [@R22], [@R23]), and considering the weaknesses and limitations of the current Hospital Information Systems, financial, human, and technical enhancements are needed in this area ([@R24]). Also, in several studies performed in Iran, the necessity of paying attention to the views and needs of all HIS users and involving them in designing, deploying, and implementing HIS have been emphasized to improve healthcare and hospital performance ([@R8], [@R19], [@R22]-[@R25]).

Davis, Bagozzi and Warshow (1989) stated that the capability of a technology acceptance models for explaining individuals\' behaviors and attitudes towards an information technology system depends on external variables. These external variables are simultaneously effective in both the perceived ease of use as well as the perceived usefulness from the users' viewpoint. Particularly, what determines these variables depends on the setting in which the research is performed ([@R26]). Also, culture has been identified as a significant modifying variable for TAM ([@R27]).

Each profession has its own various characteristics for applicability, cultures, and structures. Thus, various instruments should be designed for accurate understanding of user acceptance in each profession. If the applicability of information technology is not taken into account seriously, all efforts made in this field and the procurement of a new technology may result in a vicious circle, in which information is gathered without any specific purpose and systematic organization ([@R28]). An organizational culture that does not support innovation and use of new technologies is considered as a barrier for the selection of electronic commerce. The existence of the congruence between organizational culture and electronic commerce has a great impact on the selection of electronic commerce by small and medium companies ([@R29]).

Most studies revealed that elements of organizational culture have affected the acceptance of technology by the organization ([@R26], [@R30]-[@R33]). However, some studies showed inconsistent results; for example, Davies did not find any significant relationship between 2 major variables of organizational culture and acceptance of technology ([@R34]). Results of a study conducted by Shin also showed that the use of technology by teachers is not influenced by the institute culture ([@R35]). Accordingly, there are inconsistency and limitations in the findings of previous studies about the impact of organizational culture on the acceptance of technology. Therefore, this study aimed at investigating the Technology Acceptance Model (TAM) using the impact of organizational culture components in the setting of non-teaching hospitals affiliated to Iran University of Medical Sciences. It is expected that the final model of this study could help the managers and policymakers to improve the application of Hospital Information System.

Methods {#s2}
=======

This descriptive-analytical, cross- sectional survey was conducted with a practical aim. First, to achieve the study objectives, variables related to the technology acceptance and organizational culture were investigated through comparative study of research and models of previous research. Organizational culture components used in the current study are as follow:

The Harrison organizational culture model, the Michigan Organizational Assessment Questionnaire (MOAQ, 2 components including supervision and work group functioning), Hofstede organizational culture model (2 components including process/results-oriented and open system /closed system), and the Competing Values Framework (CVF). These 4 mentioned instruments were selected from among other organizational culture models because of the following reasons:

1.  \- Previous approval of the relationship between the models and the studied technology acceptance variables because of the data analysis method ([@R36]-[@R40])

2.  \- Congruence with the healthcare domain based on the literature of the issue

3.  \- The frequent affirmation of their validity and reliability because of the use of these instruments by various researchers and experts

4.  \- The limited use of these 4 organizational culture models in Iran, in particular in healthcare organizations

Organizational culture is defined as the beliefs, values, and norms belonging to an organization\'s members and can be classified into different types ([@R41]). According to the literature, various models to identify and investigate organizational cultures have been provided by researchers and experts, and some of the important ones are as follow:

1.  \- In his typology model, Harrison identified 4 cultural dimensions: role-oriented culture, achievement-oriented culture, power-oriented culture, and support-oriented culture ([@R42]).

    \- The Competing Values Framework (CVF) is another cultural model describing 4 types of organizational culture: the group organizational culture, developmental organizational culture, hierarchical organizational culture, and rational organizational culture ([@R43]).

2.  \- Hofstede et al. measured observed activities under working circumstance among personnel in 20 organizational units and found 6 independent dimensions of organizational culture: process-oriented vs. results-oriented, job-oriented vs. employee-oriented, professional vs. parochial, open system vs. closed system, loose vs. tight control, and pragmatic vs. normative ([@R40]).

3.  \- Michigan Organizational Assessment Questionnaire (MOAQ) is an instrument to gather data regarding employees\' perceptions and attitudes. This questionnaire considers several different aspects related to psychological characteristics, descriptions of the work environment, and employees' responses towards their organization ([@R44]).

This study incorporated some components of 4 organizational culture models. The combination of the instruments for measuring organizational culture in this study, which consist of completely different questions and measurement scales, may provide a better description of the organizational culture in the study population. Furthermore, it allows the possibility of comparing results from the impact of each of these models on HIS acceptance with respect to the intensity of created structural relations. Then, the obtained model was revised using experts\' opinion, and finally a proposed conceptual model was provided.

**Proposed model:** In this study, a model was proposed for technology acceptance, in which 4 types of valid organizational culture models were considered as external independent variables. The studied variables extracted from the literature review within the framework of \"conceptual model for HIS acceptance in the studied hospitals with an organizational culture approach\" are as follow:

1.  The studied variables regarding the status of the acceptance of the hospital information system by users: (perceived ease of use (PEU), perceived usefulness (PU), subjective norms (SN), users' satisfaction (SAT), behavioral intention (BI), mandatoriness of the hospital information system use (MAND), and the use (USE) of hospital information system by users (dependent variables‏))

2.  The selected dimensions of organizational culture in this study based on the Michigan Organizational Assessment Questionnaire (MOAQ): (supervision and work group functioning‏)

3.  The selected dimensions of organizational culture in this study based on the Hofstede model: (process /results-oriented and open system /closed system‏)

4.  The selected dimensions of organizational culture in this study based on the Harrison model: (power, role, task, person culture‏)

5.  Types of organizational culture based on the Competing Values Framework (CVF): group, developmental, hierarchical and rational culture

After identifying the main variables and components, direct and indirect relationships between the components were determined. Then, the proposed conceptual model of the research was drawn based on the previous literature review and after obtaining the approval of the experts ([Fig. 1](#F1){ref-type="fig"}).
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The setting for the research included 8 non-teaching hospitals affiliated to Iran University of Medical Sciences. The research statistical population consisted of all users of Hospital Information System (HIS) in non-teaching hospitals affiliated to Iran University of Medical Sciences. The number of users of the Hospital Information System (HIS) was calculated to be 1509 users through accurate investigation of the studied hospitals. According to Krejcie and Morgan table, the sample size of 309 is recommended for a given population of 1500. At least 15 to 20 observations for each variable should be made in linear regression (assuming that x~i~ is independent of each other). The conceptual framework of this study consisted of 13 latent variables and 20 paths. However, at least 15 samples (totally 195 persons) seemed sufficient per each variable given that in this study the path analysis of the model was desired. According to the Morgan table, the number of 300 samples was recommended. Finally, to ensure the sufficiency of sample size, 20 samples were considered for each path in the model, and eventually 400 persons were estimated as the final sample size.

Also, stratified random sampling method was used in this study. Data collection tool was a questionnaire designed and developed in the 3 following parts based on the results of the literature review, investigation of instruments used in previous studies, and discussion with experts:

1.  1\) Personal and personnel demographic information

2.  2\) Hospital Information System (HIS) questionnaire (consisting of 84 questions‏)

3.  3\) The organizational culture questionnaire (consisting of 104 questions) including organizational culture based on the MOAQ (the supervision dimension: 36 questions and the teamwork performance dimension: 22 questions), organizational culture according to Hofstede (24 questions), organizational culture according to Harrison typology (16 questions), and organizational culture based on the competing values framework (6 questions‏)

The validity of research tool was considered in terms of content validity and construct validity. To ensure the construct validity of the questionnaire, we used the available scales whose validity has previously been proved. Each question of the initial questionnaire in this study was extracted from the literature review, various studies as well as theses, and from valid and various academic papers, in accordance with the status of the studied society.

The 5-7 point Likert scale was used to score the HIS acceptance questionnaire.

Each item related to the Hofstede organizational culture was in the format of bipolar scales, ranging from 1 to 5, and the respondents assessed each bipolar questions using 1 to 5 score.

The rating scale for 4 choice questions in Harrison organizational culture ranges from 1 to 4. Accordingly, Score 1 is assigned to an option with the highest similarity with the organization, while Score 4 reflects the lowest similarity.

In the Competing Values Framework (CVF) questionnaire, each question has 4 choices and the respondents should divide 100 scores between these 4 choices. The highest score is assigned to the option that is more similar to the organization from the respondent\'s viewpoint. The scores assigned to 4 choices of each question in this questionnaire should be equal to 100.

The expert judgment method using content validity ratio (CVR) was employed to investigate and approve the validity of questions of the questionnaire. Given that in this study, 14 persons constituted the expert panel, therefore, items with CVR values of less than 0.51 were omitted from the set of questions in the questionnaire. Also, some questions were amended and corrected using experts\' opinion. After this step, to increase the reliability of the designed questionnaire, it was given to 41 users in the 6 studied hospitals, who were similar to the research population in terms of specificity. At this step, the test was performed in a way that the respondents did not know that it was a pilot test, and accordingly, the test conditions were as the same as the real conditions. All distributed questionnaire, except one, were given back to the researcher.

Then, the Cronbach\'s alpha coefficient for data of the pilot study (40 questionnaires) was calculated after suggesting the omission of 6 questions; it was 0.9 for all questions with 5-point Likert scale, and it was more than 0.7 for some tests; as a result, the reliability of the research tool in the pilot phase was approved. The Cronbach\'s alpha coefficient for all studied variables was calculated to be more than 0.6, indicating the reliability of the research tool.

The process of data collection in this study included 3 steps as below:

Using an organizational culture approach to adapt the conceptual model of information system acceptance with specific characteristics of the healthcare industry, main research variables and components of this model were determined based on the literature review and through obtaining supervisors, advisors, observers and experts\' opinions. In the next step, to investigate users\' opinion about the studied components and to identify the current status of organizational culture and hospital information system acceptance, the designed questionnaires were delivered to the users in person in the 8 studied hospitals. After completion of the questionnaires, they were given back to the researcher within the set deadline.

Out of a total of more than 450 distributed questionnaires, about 409 questionnaires were gathered, which after excluding the incomplete ones from this set, a number of 400 questionnaires were regarded to be complete and considerable.

In this study, first, data from the questionnaires were inserted into the Microsoft Office Excel. The graphs of descriptive statistics and organizational culture profile were drawn based on the CVF using the Microsoft Office Excel. Data description and analysis were conducted using SPSS 16.0 software and LISREL 8.7 software.

The gathered data on users\' demographic information and on the independent and dependent variables of the research model (including the HIS acceptance, organizational culture based on the MOAQ, Hofstede, Harrison, and CVF) were analyzed using descriptive statistics (calculating the mean and standard deviation as well as the frequency the percentage of frequency).

In descriptive statistics, the comparison of the means was used to measure the difference of cultures between organizations. Then, skewness and kurtosis tests were utilized to test the normality of the distribution data related to each variable. The reliability of the questionnaire was also measured using the calculation of the Cronbach\'s alpha coefficient for each variable.

For the fitness test of the proposed model in this study, which was designed based on theoretical foundations with research data, the path analysis and structural equation modeling (SEM) were used, which included the confirmatory factor analysis method. Fitness indices included chi square index, goodness of fit index, comparative fit index, adjusted goodness of fit index, and root mean square error of approximation.

To conduct this study, necessary coordination was made with Iran University of Medical Sciences including introducing the researcher and explaining the study objectives as well as emphasizing the importance and necessity of conducting this study. Moreover, all participants in this study were assured of the confidentiality of information.

Results {#s3}
=======

Based on the gathered data, the highest frequency belonged to 26-30 age groups (35.5%). Women (78.25%) and married persons (67.5%) constituted the majority of the participants. About half of participants (58.8%) had the Bachelor of Science degree (BS).

The investigation of data related to organizational culture based on the Michigan Organizational Assessment Questionnaire (MOAQ) generally showed that the mean±SD of the supervision variable (MOAQH) and the teamwork performance variable (MOAQI) were 3.70±0.60 and 3.49±0.50, respectively.

In data analysis related to the variable of Hofstede organizational culture, Score 5 was considered for results-oriented culture and the mean of 3.16 was calculated for process/ results-oriented latent variable in the studied hospitals, indicating that the hospitals generally approach to results-oriented culture. Furthermore, assuming the Score 5 for the open system culture in all the studied hospitals, the mean of 2.77 was calculated for the open system / closed system latent variable, indicating relative tendency of the studied hospitals to the open system culture.

The level of organizational culture based on 4 cultural types of Harrison model in all the studied hospitals in order of preference included role culture with the mean of 36.21, power culture with the mean of 39.08, task culture with the mean of 40.08, and person culture with the mean of 44.63.

The current status of organizational culture based on the 4 cultural types of Competing Values Framework (CVF) in all the studied hospitals in order of preference included hierarchical culture with the mean of 30.56, rational culture with the mean of 28.54, group culture with the mean of 22.15, and developmental culture with the mean of 18.75.

One of the conditions for structural equation modeling is the normality of data. The results of the SPSS software for testing the normality of the model variables showed that the data were normal.

Test of the research model: {#s3-0-1}
---------------------------

To determine the dimensions of the HIS acceptance model with an organizational culture approach, the fit test of the model was conducted using the LISREL Version 8.7 software. First, the math model schema was developed using drawing direct and indirect relationships between the research variables based on the proposed conceptual model. Then, after testing the model, the LISREL software displayed new relationships in the model, which were theoretically appropriate for the model. To determine the fit of developed structural relations, fit indices were calculated, whose appropriateness and acceptability of values confirmed the structural relationships of the model.

The studied fit indices showed that normed chi square for measuring the model in this study was 2.60, which indicated an acceptable research model fit to the data. The calculation of other fit indices showed that the comparative fit index (CFI) and goodness of fit index (GFI) were more than 0.9 and also the adjusted goodness of fit index (AGFI) was 0.88; in addition, the root mean square error of approximation (RMSEA) was equal to 0.064. Given that all the mentioned values were within the acceptable range, the HIS acceptance model fit was, therefore, approved and it could be said that the model of the current study provides good fit to the data ([Table 1](#T1){ref-type="table"}).

###### Fitting indices of HIS acceptance model with organizational approach in the hospitals under study

  --------------------- ---------- -------- ------- ------- ------
  Fit Indices           χ^2^/ df   RMSEA    GFI     AGFI    CFI
  Indices figures       2.60       0.064    0.95    0.88    0.97
  Recommended figures   3 ≥        0.08 ≥   0.8 ≤   0.8 ≤   0.9≤
  --------------------- ---------- -------- ------- ------- ------

The explanation of the final model of the research: {#s3-0-2}
---------------------------------------------------

According to the final model of the research, the impact of 4 organizational culture models on the Hospital Information System acceptance was tested ([Fig. 2](#F2){ref-type="fig"}).

![](mjiri-32-28-g002){#F2}

Based on the calculated values, Hospital Information System (HIS) acceptance model with an organizational culture approach was approved. There was a significant reciprocal relationship between perceived usefulness (PU) and perceived ease of use (PEU); and the covariance of this relationship was 27.40.

In this model, in particular, the component of developmental culture (with characteristics of emphasizing innovation, entrepreneurship, and flexibility) was identified as the most important factor affecting perceived usefulness (PU) of the system. In addition, 2 components of developmental culture and hierarchical culture (with characteristics of emphasizing bureaucratic directives, rules and regulations, and predictability) were found effective in using (USE) the system. Furthermore, the mentioned model showed that 4 organizational culture components based on CVF including group, developmental, rational, and hierarchical components were among factors affecting the mandatoriness of the system use (MAND). Therefore, based on the path coefficients, the competing values framework (CVF) within the final model of the research can be considered as the strongest factor predicting the acceptance and usage of HIS by users.

On the hand, the supervision factor from organizational culture dimensions based on MOAQ was identified as the second component affecting Hospital Information System acceptance through a relationship with 4 variables including users' satisfaction (SAT), perceived ease of use (PEU), subjective norms (SN), and mandatoriness of the system use (MAND) in non-teaching hospitals affiliated to Iran University of Medical Sciences.

In addition, there was a negative relationship between process/results-oriented dimension based on the Hofstede organizational culture and the variable of the users' satisfaction (SAT) with the system, which can be considered as the third cultural factor affecting HIS acceptance.

No relationship was found between components of Harrison organizational culture and variables of HIS acceptance in the final model of the current research ([Table 2](#T2){ref-type="table"}).

###### Path coefficients of HIS acceptance model with organizational culture approach in the hospitals under study

  ------------------ ------------------ ---------------- ------- ------- --------------------
  Latent variables   Path coefficient   Standard error   t       P       Hypotheses results
  MOAQH- PEU         0.090              0.017            5.32    0.001   Supported
  POWER - PEU        0.30               1.09             0.27    0.67    \-
  ROLE - PEU         0.23               1.09             0.21    0.71    \-
  TASK- PEU          0.32               1.09             0.29    0.65    \-
  PERSON- PEU        0.18               1.09             0.17    0.52    \-
  SN - PU            0.51               0.064            7.91    0.001   Supported
  MOAQH- PU          0.035              0.026            1.36    0.078   \-
  POWER - PU         0.087              0.092            0.94    0.22    \-
  ROLE - PU          0.13               0.10             1.25    0.071   \-
  TASK - PU          0.12               0.16             0.74    0.24    \-
  DEVELOPM- PU       0.045              0.014            3.26    0.021   Supported
  JBZ - SN           -0.039             0.064            -0.62   0.35    \-
  MOAQH - SN         0.090              0.019            4.74    0.001   Supported
  PEU - SAT          0.55               0.10             5.30    0.001   Supported
  PU - SAT           0.72               0.065            11.03   0.001   Supported
  JNF- SAT           -0.31              0.11             -2.75   0.020   Supported
  JBZ - SAT          -0.095             0.12             -0.76   0.22    \-
  MOAQH - SAT        0.11               0.035            3.24    0.001   Supported
  PU - BI            0.27               0.025            10.68   0.011   Supported
  SAT - BI           0.073              0.016            4.45    0.001   Supported
  MOAQH - BI         0.020              0.011            1.84    0.001   \-
  MOAQH- MAND        0.045              0.014            3.16    0.021   Supported
  GROUP- MAND        -0.11              0.042            -2.59   0.018   Supported
  DEVELOPM- MAND     -0.083             0.041            -2.04   0.021   Supported
  RATIONAL- MAND     -0.10              0.042            -2.47   0.019   Supported
  HIERARCH - MAND    -0.10              0.041            -2.47   0.012   Supported
  DEVELOPM - USE     0.020              0.0077           2.61    0.021   Supported
  HIERARCH - USE     0.014              0.0046           3.03    0.018   Supported
  BI- USE            0.083              0.036            2.29    0.001   Supported
  MAND - USE         0.13               0.035            3.75    0.001   Supported
  ------------------ ------------------ ---------------- ------- ------- --------------------

Discussion {#s4}
==========

In the present study, it was found that there are direct or indirect relationships between some components of organizational culture and factors of the acceptance of Hospital Information System (HIS). Thus, it can be generally concluded that based on the results of the investigations and analyses of data and testing the model in the current study, organizational culture can be considered as a factor affecting the acceptance of the system.

In his study, Kang ([@R33]) found a relationship between prominent organizational culture and technology acceptance, which is consistent with the results of the current study. In a study conducted by Shin ([@R35]), unlike previous studies, the relationship between school culture and use of technology by teachers was not confirmed; this result is inconsistent with the findings of the present study on the impact of organizational culture on the technology acceptance. It seems that the difference observed in these 2 studies is due to different setting and statistical population of the research.

In their study, Keramati, et al. ([@R45]) showed that cultural factor (including computer knowledge and travel behavior) including usefulness, adaptability, learnability, and technical quality and factors have the highest impact on Iranian customers\' decision regarding the acceptance of electronic payment services. According to the model in the present study, the relationships between organizational culture and variables of the system acceptance were confirmed.

In their study, Hung et al. ([@R46]) suggested a framework for decision- making for the selection of an electronic learning system in hospitals. They found that an organizational culture congruent with innovation has a positive impact on a decision about the selection of electronic learning systems; and the results of the study proved the hypothesis. Thus, the result of the above- mentioned study is another proof for supporting the general result of the current study, i.e. the impact of organizational culture on the technology acceptance. A study conducted by Dugan et al. ([@R47]) also revealed that organizational cultures have a significant impact on the use of systems for clinical information, improvement and assessment of clinical quality, and clinical reminders, which is consistent with the current study. Handayani, et al., in their studies ([@R48], [@R49]), found that human and organizational factors may affect the acceptance of Hospital Information System more than technological factors.

In a study, Davies ([@R34]) aimed at investigating the relationship between organizational culture types and the technology acceptance in higher education, but did not observe any significant relationship between the 2 main variables of organizational culture and the technology acceptance, which was inconsistent with the findings of the current study. Consistent with the current study, results of studies conducted by Lopez-Nicholas and Merono-Cerdan ([@R30]), Silic and Back ([@R31]), and Alajlani ([@R32]) showed that organizational culture has an impact on the level of the usage and acceptance of an information system.

Given that the literature resulted from the studies conducted on the role of organizational culture based on various models in the technology acceptance, most of these studies have introduced the culture as a ground for technology.

Conclusion {#s5}
==========

According to the consistency of the current research findings with those of many related studies, it can be inferred that identifying organizational culture factors affect users' willingness to use Hospital Information System, and this point can help managers and decision-makers in the studied hospitals to use the system more comprehensively and successfully. It is hoped that the optimal use of Hospital Information System could have a positive impact on the treatment of patients and decision- making in healthcare domain and could improve hospitals' performance. The research model is applicable for non-teaching hospitals affiliated to Iran University of Medical Sciences and may help improve the organizational culture and acceptance of Hospital Information System. Therefore, there are limitations in using this model, and it can be used merely by organizations similar to those presented in this study in terms of situation, organizational culture, and type of technology.
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